This paper compares and contrasts two accounting information systems, the aggregate earnings system and the disaggregated cash flow/accrual system, examining their relative performance in stock valuation and in forecasting of earnings. It finds, in general, that the forecasts of earnings and predicted market values from the cash flow and accrual system have smaller forecasting errors than those from the aggregate earnings system. The adjusted R-squareds from the disaggregated system are in the main higher than those from the aggregated system when considering the explanatory power of the model-predicted values. The results also show that the cash flow and accrual system forecasts dominate the aggregate earnings system forecasts in a large majority of industries.
Introduction
Received wisdom suggests that models incorporating information about earnings components should generate better forecasts of future earnings and lead to a greater accuracy in stock valuation. Surprisingly, the valuation and forecasting implications of decomposing aggregate earnings into accrual and cash flow components are largely unexplored. One reason is that accruals are subject to accounting rules and can be manipulated by management. More importantly, existing theoretical literature provides only limited guidance on how to map earnings and its components into equity values. This paper investigates whether, and to what extent, decomposing aggregate earnings into operating cash flows and total accruals improves the forecasting of earnings and the valuation of equity.
The general belief is that in an accrual accounting system, current earnings are a better indicator of future earnings than cash flows. However, it is not clear whether, given the 'noisy' nature of accruals, the combined information content embedded in cash flows and accruals is inferior or superior to that in aggregate earnings. Accruals rely on accounting rules, which have discretionary elements, and many accruals involve estimates, which will unavoidably contain errors. Moreover, accruals may be manipulated by management. It is not surprising that financial analysts frequently focus on forecasting future earnings rather than its two components: cash flows and accruals. Nevertheless, the value-relevance of an earnings component relies on its ability to predict future (abnormal) earnings and cash flows (Dechow, 1994; Sloan, 1996; Ohlson, 1999; Barth, Cram and Nelson, 2001) . Existing studies show that if the information dynamics of cash flows and accruals do not satisfy certain conditions, then they will attract different valuation weights (Feltham and Ohlson, 1995; Stark, 1997; Barth, Beaver, Hand and Landsman, 1999; Walker and Wang, 2003; Pope, 2005) . Since there is no one-to-one mapping between forecasting relevance and valuation relevance of an earnings component (Pope and Wang, 2005) , it is worthwhile examining empirically the implications of the information content in the aggregated and disaggregated accounting systems for both earnings forecasting and stock valuation.
In examining the incremental role of accruals in valuation and forecasting, prior literature documents that accruals are mean-reverting and are less persistent than cash flows. Sloan (1996) argues that stock prices act as if investors do not understand the lower persistence of the accrual component of earnings, which leads to incorrect forecasts of future earnings and mispricing of stocks. Clubb (1996) shows that incremental information content for unexpected accrual/cash flow beyond aggregate earnings depends on the investment opportunity set. Dechow, Kothari and Watts (1998) explore the forecasting properties of cash flows and accruals. Consistent with Dechow (1994) , they find that earnings are better predictors of future operating cash flows than are current operating cash flows. Pfeiffer and Elgers (1999) find accruals have less value relevance than cash flows as measured by the significance of the coefficients in regressions of stock returns. Barth et al. (1999) apply Ohlson (1999) to investigate the incremental role of cash flows and accruals in forecasting future abnormal earnings, given aggregate abnormal earnings, where abnormal earnings are defined as the difference between earnings and capital charges. Sloan (1999) suggests that cash flows and accruals may have different incremental roles in forecasting earnings due to different treatment of cash flows and accruals in the existing GAAP.
More recently, Barth, Beaver, Hand and Landsman (2005) set out to determine whether industryspecific valuation parameters are an aid to predicting contemporaneous equity values. They document that accruals and cash flows have different abilities in forecasting abnormal earnings and find that the roles of abnormal earnings and accruals in stock valuation vary significantly across industries. This paper differs from prior literature by directly modelling and contrasting two accounting information systems one describing an operating cash flow and total accrual system and another describing an aggregate earnings system. It examines the relative performance of each accounting system in stock valuation and in forecasting of earnings in terms of forecasting errors and the explanatory power of the model predicted values to the realisations of earnings and observed market values of equity.
It is well established that accounting rate of returns are mean reverting -a reflection of unsustainable economic conditions in profitability in a competitive market (see, for example, Beaver, 1970; Freeman, Ohlson and Penman, 1982; Sloan, 1996; Nissim and Penman, 2001 ).
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The accounting information dynamics in this paper are accordingly based on the assumption that return on equity (ROE) follows a mean-reverting process. The definition of ROE depends on the accounting system being modelled. Specifically, one accounting information system specifies operating cash flows, total accruals and book value of equity; the other is based on the evolution of bottom line numbers, namely aggregate earnings and book value of equity. In the first accounting system I define two measures of ROE, one for each of the earnings components: cash flows divided by book value and accruals divided by book value, whereas in the second system ROE is defined as aggregate earnings scaled by book value. The assumption of mean reversion for all ROE measures is internally consistent in the sense that the persistence and ROE measures satisfy two specific restrictions, i.e., the persistence of earnings and its components are equal, and the long-run mean aggregate ROE is equal to the sum of the long-run means of the cash-ROE and the accrual-ROE. This consistency in the theoretical models is important because it sets a common base for comparing the aggregated and the disaggregated accounting information systems.
The assumed accounting information dynamics enable me to obtain analytic form forecasts of earnings and market values of equity. I can therefore examine whether, and the extent to which, predicted earnings and equity values from each system explain reported earnings and observable equity values. In this exercise, the parameters for each of the accounting information dynamics are estimated using out-of-sample estimations on an industry basis. Because firms in the same industry compete for market share, analysis of the competitive structure of input and output markets is best conducted at the industry level (Lundholm and Sloan, 2007) .
I find that the lower persistence of accruals in the disaggregated accounting system does not imply that the decomposed accounting system is inferior. On the contrary, the evidence shows that there is a clear advantage to decomposing aggregate earnings into cash flow and accrual components for stock valuation and earnings forecasting resulting in improved forecasts of observable market values and reported earnings. In general, the forecasts of earnings and predicted market values from the cash flow and accrual system have smaller relative errors than those from the aggregate earnings system. When examining the explanatory power of predictions of earnings and market values in each of the two systems, the adjusted R-squareds in the disaggregated accounting system are mostly higher than those from the aggregated system. The analysis also shows that the cash flow and accrual system forecasts dominate the aggregate earnings system forecasts in the sense that forecasts of earnings and predicted market values from the latter have no incremental information about the realisations of earnings and observed market values after controlling for forecasts of earnings and predicted market values from the former in a large majority of industries. While in general there is an advantage in decomposing earnings for the purpose of valuation and forecasting, whether, and the extent to which, the disaggregated system outperforms the aggregated system is industry-specific. This paper contributes to the literature in several ways. First, it jointly models the generating processes for the operating cash flow element of ROE and the accrual element of ROE on the grounds of economic and accounting realism. Properties of the mean-reverting of individual accounting ratios are well established, but the impact of the correlations between these ratios are not explored in prior literature. Second, it establishes a formal theoretical link between the value of equity and components of earnings. This computationally-simple model can be useful for investment practice. Third, it provides evidence showing that splitting earnings into its operating cash flow and accrual components is likely to yield more precise forecasts of future payoffs and therefore better estimates of the value of equity. Finally, it shows that forecasts from the aggregated earnings system is largely redundant for forecasting and valuation if one controls for forecasts from the disaggregated cash flow and accrual system but not vice versa.
The rest of the paper is organised as follows. In Section 2, I describe the accounting information dynamics of aggregate earnings, cash flows and accruals, and then I derive the theoretical value for earnings forecasts and market value of equity. Section 3 explains the estimation procedures and research design; Section 4 describes the data and reports sample statistics; Section 5 presents the empirical results and robustness tests. Finally, Section 6 concludes the paper.
Model Development
In the spirit of Beaver (1970) and others, I assume that both the operating cash flow-ROE and the total accrual-ROE follow mean-reverting processes as below: 
Hence, the persistence in (1) are the persistence of the components of earnings in the cash flow dynamics after controlling for the book value of equity. The 12 α term captures the importance of accruals as forecasts of future cash flows. It recognises the role of accruals in smoothing out cash flows and reduces the noise in performance measurement. This is consistent with Barth et al. (2001) , who investigate the role of accrual components in cash flow forecasts and stock 3 Strictly speaking, ROE on the right-hand side of equations (1) and (2) . Using t b as a deflator is for the parsimony of model development. This parsimony has its cost. ROE has a tendency but it can never approach its mean unless book value has no growth. The resulting information dynamics of cash flows and accruals are consistent with prior literature, see Barth et al. (2001) and Barth et al. (1999 Barth et al. ( , 2005 . 4 Note that low values of parameters, 1 α and 2 α , indicate high speeds of convergence of the cash-ROE and the accrual-ROE. 5 If cash flows and accruals are negatively correlated as documented (e.g. Barth et al., 1999) , then the sum of the errors, , 1 valuation. Feltham and Ohlson (1996) assume a similar cash flow dynamic, where accruals due to depreciation are their focus. Unlike Barth et al. (2001) , the total accrual here is modelled jointly by the information dynamic (2), which can be rewritten as
This is similar to the accrual system in Barth et al. (1999 Barth et al. ( , 2005 
. 
This is similar to Sloan (1996) This degenerate case often motivates the following second accounting system as a practice tool.
Specifically it assumes that aggregate ROE follows a mean reverting process (Freeman et al., 1982 with the superscript e referring to forecasts derived from the aggregate earnings system. Similar to equation (5), equation (7) illustrates the importance of profitability and book equity in the generation of future earnings.
It is important to note that µ is the expected long-run mean of aggregate ROE corresponding to the aggregate earnings system (6), while ( 1 2 µ µ + ) is the implied expected long-run mean of aggregate ROE corresponding to the disaggregated cash flow/accrual system (1) and (2). Sloan (1996) assumes that earnings deflated by assets follow an autoregressive process, which effectively assumes that the accounting rate of return on assets follows a mean-reverting process. Note that equations (1) and (2) (1) and (2) are a correctly specified accounting system, then equation (6) will be mis-specified, and vice versa. As a consequence, empirical implementation may result in µ being a biased estimate of ( 1 2 µ µ + ). For the convenience and clarity of exposition in the following analysis, I
refer to the sum of the long-run means of cash-ROE and accrual-ROE from the disaggregated cash flow and accrual system as the implied expected long-run mean ROE µ′ to differentiate it from µ .
Given the information dynamics of the earnings components in (1) and (2), we need to establish the evolution of the book value of equity for the purpose of stock valuation. This is important since a benchmark with which to assess the usefulness of decomposing aggregate earnings is prediction of the market value of equity. 8 Maintaining parsimony, I follow prior literature by assuming that book values have an expected constant growth rate 1 δ − (Feltham and Ohlson, 1995; Barth et al., 1999 Barth et al., , 2005 Myers, 1999) as equation (8) 
where 8 Few prior studies establish a formal theoretical link between the value of equity and the incremental role of accruals. Two exceptions are Barth et al (1999 Barth et al ( , 2005 .
Proof of equation (9) can be found in Appendix A.
Equation (9) indicates that accrual accounting recognises accruals or noncash values as part of the value added. As argued by Sloan (1996) , it is clear that the relative persistence of cash flows and accruals in the earnings dynamic (5) (9) and (10) imply that the corresponding market value of equity in a no-arbitrage economy can be expressed in terms of the aggregate earnings and book value as follows:
where e t MV is the market value of equity at time t based on aggregate earnings system. In summary, the aggregate earnings information dynamic (6) can be viewed as a restricted version of the cash flow and the accrual information dynamics (1) and (2), when the persistence parameters in the information dynamics satisfy: 1 12 2 α α α α = + = , and the long-run mean aggregate ROE, µ , is equal to the implied expected long-run mean ROE, µ′ , from the disaggregated system. 9 Although such restrictions do not imply that one accounting information system is necessarily inferior/superior to the other, equations (5) and (7) (the forecasting equations) together with equations (9) and (11) (the valuation equations) provide us with a basis to compare and contrast the two accounting information systems.
One point needs to be emphasised here: my focus is on which accounting system better describes realised earnings and observed equity values, not on the absolute accuracy of the forecasts and valuations. The simple parsimonious information dynamics inevitably generate biased predictions because non-accounting information and growth components in forecasting and stock valuation are ignored in the analysis. Nevertheless, if capital market participants assume that 'other information' and investment decisions are independent of either accounting information system, then they can conveniently and fairly compare and contrast the performance of the two accounting information systems for valuation and forecasting.
Estimation Procedure and Empirical Design
To compare and contrast the two accounting information systems, we need to estimate persistence parameters, αs, and the long-run means, µs, in equations (1), (2) and (6), as well as the growth parameter, δ, in equation (8).
In view of the possible correlations among the error terms in equations (1), (2) and (8) for the dynamics of the cash-ROE, the accrual-ROE and the book value of equity, I run the seemingly unrelated regressions: Similarly, I estimate the aggregate earnings dynamics by running the seemingly unrelated regressions: Since prior literature documents that valuation parameters are industry-specific, I estimate industry-specific information parameters from both the aggregated and disaggregated accounting systems. Following Barth et al. (2005) , I use a jack-knifing procedure to estimate firm-industry specific parameters. Specifically, I run cross-sectional regressions using the previous five years of data for each firm-year in an industry without using that firm's data to generate parameters in either of the two accounting systems. 11 By doing so, the parameters are firm-industry-year specific estimates, which incorporate yearly updated information. For example, for firm i in industry j in year 1991, the firm's specific information parameters, αs and µs, are estimated based on 1987-1991 data for all other firms in the industry.
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The prediction of firm i's earnings in year t+1 in industry j is the predicted value from the earnings models, [ ]
E e + in (7), using parameters estimated from systems (12) and (13), and using all firms in industry j except firm i's from year t-4 to year t. The resulting predictions are strictly out-of-sample since firm i's data in year t are not used to estimate the coefficients. Similarly, the estimation of firm i's equity market value in year t in industry j is the estimated value from the valuation models,
in (9) and , e i t MV in (11), again using parameters estimated from systems (12) and (13), and using all firms in industry j except firm i's from year t-4 to year t. The predictions in market values are consequently deemed out-of-sample.
To get a sense and assess the differences in prediction errors across accounting information systems, I calculate a commonly applied prediction error metric -the absolute percentage error in forecasting and in valuation. I calculate absolute errors because it is expected that the predicted stock values are underestimated by ignoring non-accounting information and any growth components in the systems. The errors in equity market capitalisation derived from both the cash flow and accrual dynamics, and the aggregate earnings dynamic are computed as below.
For industry j, denote
Mean of absolute percentage Difference in Market Value, ( ) for all firm and time from cash flow and accrual dynamics,
The firm-industry-year parameters are available from 1991 and onwards since operating cash flows are available from 1987 in Compustat by using 5-year data in the cross-sectional regressions. This approach contrasts with Barth et al. (2005) , who estimate parameters for each firm that are constant over time. In other words, their parameters are firm-industry specific but not firm-industry-year specific. As noted in Barth et al. (2005) , the jack-knifing approach effectively assumes that parameter estimates are generated from a randomly collected sample and that observations in the sample are independent. Therefore, the statistics obtained for hypothesis testing do not rely on unknown parametric distributions. (7), adjusted R-squareds, and Vuong Z-statistics (Mincer and Zarrowitz, 1969; Vuong, 1989; Dechow, 1994) can be used to examine whether 
where 6 k is the intercept, and 6i γ (i=1-2) are slopes. (Ball, Kothari and Robin, 2000; Barth et al., 1999 Barth et al., , 2005 .
Sample Description
All variables are expressed in millions of dollars and measured as of fiscal year end, except equity market value.
<Insert Table 1 (Sloan, 1996; Barth et al., 2001) . The average 13 This may violate the clean surplus accounting assumption. However it eliminates potentially confounding effects of one-time items and is consistent with prior literature (Dechow et al., 1999; Barth et al., 2005) . 14 Hribar and Collins (2002) suggest using the statement of cash flows to calculate accruals, due to problems with non-articulation events in using the balance sheet approach. 15 The results are similar when that cut-off is $1.00 per share.
aggregate ROE is 5.6%, and the average cash-ROE and average accrual-ROE are 17.2% and -11.6% respectively over the sample period. Panel C of Table 1 shows the correlation matrix of the input variables. The Pearson correlation is the lower half and the Spearman correlation is the top half. They show that accruals are highly negatively correlated with market capitalisation, book value of equity, earnings and operating cash flows.
I base my industry classifications on those in Barth et al. (1998) and Barth et al. (1999 Barth et al. ( , 2005 . (9) and (11), and set negative predicted equity market values to zero. Table 2 reports the persistence parameters, α, α 1 , α 12 and α 2 , in the information dynamics (12) and (13), based on seemingly unrelated regressions on the pooled sample. The growth parameter of book value, δ, and the long-run means of returns, µ , 1 µ and 2 µ , are also reported.
Empirical Results

Parameters in the two accounting information systems
<Insert Table 2 about here> 16 The number of negative predicted equity market values is approximately 10 percent. There is no doubt that 'other information' and growth options will contribute a positive equity value component. Unlike Barth et al (2005) , the predicted equity market value in this paper is directly derived from earnings and its component information dynamics, rather than simultaneously estimated from both information dynamics and expected valuation model. Ashton and Wang (2012) suggest a plausible range for the cost of equity capital for US market over the period to be between 10% to 12%. Results are mainly unaltered when using 9% or 15% as a discount rate. (Barth et al., 2001) . As shown in equation (5) On an industry-by-industry basis, I use the jack-knifing approach to estimate firm-year parameters for the information dynamics (12) and (13) for each industry. 18 In order to make the comparison meaningful on an industry-by-industry basis, I delete the Pharmaceuticals industry since its long-run mean aggregate ROE is negative ( µ < 0), which suggests other information could be significant in determining its future earnings and current equity value. 19 The average values of the information parameters for each industry are reported in Table 3 . These parameters are respectively the persistence of cash flows (α 1 ) and accruals (α 12 ) in the cash flow dynamics, the persistence of accruals (α 2 ), and the persistence of aggregate earnings (α), the long-run means of the cash-ROE ( 1 µ ), the accrual-ROE ( 2 µ ), and the aggregate ROE ( µ ), and the longrun growth rates of book value of equity (δ 1 and δ 2 ).
< Insert Table 3 about here>
Panel A of Table 3 shows characteristics similar to those in Table 2 . Accruals revert to their mean more quickly than do cash flows for all sample industries (with persistence rates of α 2 = 0.385 and α 1 = 0.74 respectively). In the cash flow dynamic (3), cash flows are more persistent than accruals, with the mean persistence rates of 1 0.74 α = and 12 0.202 α = respectively, indicating that cash flows contain more information than accruals about future cash flows. Hence a good earnings performance that is attributable to the cash flow component is more likely to persist than that which is attributable to the accruals component of earnings for all sample 17 A slight difference between the two intercepts for b ∆ is due to running seemingly unrelated regressions. 18 White (1980) corrections are used to the standard errors in the estimations. 19 Barth et al. (1999) Panel B of Table 3 shows that the mean value of α = 0.758 for the sample industries, and α > 12 2 α α + , for all industries. A paired t-test of α 1 against α, based on the 18 industries has a tvalue of -1.88, suggesting that α is not statistically significantly different from 1 α at the 5% level. The mean of long-run growth in book equity is 6.6% in each of the accounting systems over the sample period.
Table 3 also shows that the long-run accrual-ROE is negative for all sample industries ( 2 0 µ < ).
However, the implied expected long-run mean ROE 1 2 ( ) µ µ µ ′ = + from the disaggregated system is larger than the long-run aggregate ROE ( µ ), for all but one industry that of Financial
Institutions. 20 The long-run mean cash-ROE for the sample industries is 25.5 percent, and the long-run mean accrual-ROE is about (negative) 12.9 percent. The implied expected long-run mean ROE µ′ from the disaggregated system is 0.126 and the long-run mean aggregate ROE ( µ ) is 0.101. The test of µ µ′ = based on the 18 industries has a t-value of -3.68, suggesting that µ is significantly smaller than µ′. Therefore, the disaggregated accounting system differs from the aggregated system in both the persistence and long-run mean of ROEs: the persistence of accruals is lower than that of cash flows as documented in the existing literature, and the expected long-run mean aggregate ROE is less than the implied expected long-run mean ROE from the disaggregated system.
The industry-specific effect on the information parameters is clearly observed in both accounting systems. In Table 3 , the three industries with the lowest mean persistence of accruals ( 
The forecasting ability of the two accounting information systems
After estimating the firm-year information parameters for each industry in both the accounting systems, I calculate the expected earnings and market value of equity, 
MV
using equations (7), (5), (11) and (9) Next, I use two-way cluster-robust standard errors to correct for both cross-sectional and timeseries dependence in a Mincer-Zarrowitz analysis (Petersen, 2009; Gow et al., 2010) . respectively. These are larger than those from the aggregate earnings system which are 65.0% and 34.6% respectively. I then test the null hypothesis that the two models are equally close in explaining the 'true data generating process' against the alternative that one model is closer using a Vuong test. Column 8 in Panel A of Table 4 
Incremental contribution from an alternative accounting system
I report results on the two encompassing regressions as in equations (20) and (21) on an industry basis in Table 5 . Again, I use two-way cluster-robust standard errors to correct for both crosssectional and time-series correlation in the analysis.
<Insert Table 5 γ is not significantly different from zero. Note also that for the Retail Industry, the incremental information contained in the predicted market values from the aggregate system is extremely inefficient (with significantly negative coefficient) though neither system forecasts dominate the other. In the pooled sample analysis, the coefficient of the predicted value in the disaggregated system is 0.49 (with t-value 2.11) against the corresponding coefficient -0.02 (with t-value -0.11) in the aggregated system. This confirms my finding above that the cash flow and accrual system forecasts dominate the aggregate earnings system forecasts in most industries. Column 8 shows the adjusted R-squareds for the regressions. They are not much different from those in simple
Mincer-Zarrowitz regressions as reported in Table 4 .
In summary, the analysis shows that the disaggregated accounting system largely outperforms the aggregated system although there are exceptions for a few industries.
Robustness test
For robustness checks I repeat the above analysis for December fiscal year-end firms only. This These are larger than those from the aggregate earnings dynamics, 63.2% and 38.4% respectively.
Finally, I run the two encompassing regressions as in equations (20) and (21) on an industry basis. Again, I use two-way cluster-robust standard errors to correct for both cross-sectional and time-series dependence in the analysis. In contrast to the intercepts in the earnings regressions where only one is statistically significant, all but three intercepts in the market value regressions are significant at the 5% level. 11 out of the 18 coefficients of 
Conclusion
Investigating the consequences of decomposing aggregate earnings into cash flow and accrual components for stock valuation and the forecasting of earnings is important on both theoretical and practical grounds. This paper compares and contrasts two accounting information systems one specifying operating cash flows and total accruals the other aggregate earnings. The model focuses on the persistence of each of aggregate earnings, cash flows and accruals, and the expected long-run mean accounting returns on book equity. Investigation of the properties of the information parameters enables an assessment of the consistency of these two information dynamics and an exploration of the implications of incremental information content for earnings forecasts and stock valuation.
I find that both the persistence of earnings and that of cash flows are larger than the persistence of accruals in forecasting of earnings. I also find that the expected long-run mean aggregate ROE (in the aggregate system) is less than the implied expected long-run mean ROE in the disaggregated system. The evidence shows that the disaggregated cash flow/accrual system generally outperforms the aggregate earnings system in both the forecasting of earnings and in stock valuation. Specifically, forecasts of earnings and the predicted market values from the cash flow and accrual system in general have smaller errors than those from the aggregate earnings system relative to the realizations of earnings and observed market values. The adjusted Rsquareds from the disaggregated accounting system are generally higher than those from the aggregated accounting system when examining the explanatory powers of the models. The results also show that the cash flow and accrual system forecasts dominate the aggregate earnings system forecasts in the sense that forecasts of earnings and predicted market values from the latter system provide no incremental information about the realisations of earnings and observed market values after controlling for forecasts of relevant values from the former system in a large majority of industries. While it is advantageous to decompose earnings for the purpose of valuation and forecasting, whether, and the extent to which, the disaggregated system outperforms the aggregated system remains industry-specific.
This study has implications for investment professionals and theoretical researchers. It is useful to bear in mind that splitting earnings into its components is likely to yield more precise forecasts of future payoffs and therefore better estimates of equity value. Researchers may model earnings components with the same notion proposed in this paper and derive a plausible theoretical value of equity to explore any mispricing. The results also appear to provide a basis for understanding some of the features of accounting practice. Although the analysis is presented in terms of only two earnings components, the intuition provides a rationale for the emergence of detailed line item disclosures in GAAP. Explicit modelling of accrual and cash flow dynamics leads to the establishment of a relationship between stock return and accounting accruals. This may shed light on understanding the accrual anomaly -stocks with high and low accruals are mispriced given their risk. I leave this investigation for future research.
Appendix A
In this Appendix, I first show how the market value of equity in a no-arbitrage economy can be written as a linear combination of the current book value and the earnings components representing cash flows from operations and accruals { , , } t t t b CFO ACC . I then proceed to identify the mathematical structure of the coefficients in the linear valuation models as in equations (9), (10) and (11) 
The three recurrence equations (1), (2) and (8) (1 ) .
Next, we need to show that the firm specific constants ( 0,1, 2) i i β = can be expressed in the form as in equation system (10).
The no-arbitrage condition:
Using the clean surplus accounting relationship to substitute for 1 t d + in the above, gives When we use the information dynamics (1), (2) and (8) (1 )(((1 ) ) ) (1 )( (1 ) ) (1 ) (1 ) . 
Solving for 0 1 , β β and 2 β from the 3-equation system above, we get
Finally, if we denote 
The market value of equity from the aggregate earnings system can now be written as Barth et al. (1999 Barth et al. ( , 2005 . Wald tests: α 1 = α 2 ; χ 2 (1) = 6217.01, Prob > χ 2 = 0.0000.
Wald tests: α 1 = α 12 + α 2 ; χ 2 (1) = 2814.85, Prob > χ 2 = 0.0000. Table 2 reports the persistence and the long-run means of cash-ROE, accrual-ROE and aggregate ROE in information dynamics below based on two seemingly unrelated regressions. : mean of α 1 = mean of α 12 + mean of α 2 ; t =11.68 (with degree of freedom = 17) H 0 : mean of α 1 = mean of α; t = -1.88 (with degree of freedom = 17) H 0 : mean of µ = mean of µ 1 + mean of µ 2 ; t = -3.68 (with degree of freedom = 17) Table 3 reports the average parameters in the cash flow and accrual dynamics, and the earnings dynamics in systems (12): Table 4 shows mean forecast errors and the regression results for reported earnings and observed market capitalisation on the estimated earnings and market capitalisation on an industry basis. Two-way cluster-robust standard errors are considered (Petersen, 2009) . Columns 2 and 5 report the forecast errors. MDE are means of absolute % difference in earnings for all firm i, time t and industry j from cash flow and accrual system and aggregate earnings system respectively as defined in equations (16) and (17). firm i, time t and industry j from cash flow and accrual system and aggregate earnings system respectively as defined in equations (14) and (15).
Columns 3 and 4 report the coefficients and adjusted R-squareds of expected earnings in equation (5) and market capitalisation in equation (9) derived from cash flows and accrual dynamics in explaining the reported earnings and market capitalisation (MV) in a fixed effect robust model : 
Columns 6 and 7 report the coefficients and adjusted R-squared of expected earnings in equation (7) and market capitalisation in equation (11) For slopes ( 1 4) i i γ = − , the t-statistic for whether the mean coefficient is different from one in the industry-by-industry regressions is also reported. , , and γ γ γ γ , the t-statistic for whether the mean coefficient is different from one in the industry-by-industry regressions is also reported.
